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Deforestation in Peru's Amazon basin is directly related to sov era! govern 
rVtt’rlt policies instituted in this century. 13) the l9S(ls j'ovcmmcnl tvonnuiii 
policies, regional political relations, the government drug-eradication pro¬ 
gram in. conjunction with the United States,, and the Signing Path guerrilla 
movement had multiplied the rate of deforestation In .< factor nt three. 
Although two-thin Is of the country is forest, forest products represented .a 
minuscule percentage of I'ecu -■ gross national product early in this cen¬ 
tury. The go\ eminent encouraged massive migration to the forests with a 
road-building program during the 1940 b in order to tap some of this 
wealth, relieve socioeconomic problems dsew here, and enhance national 
sn 'C urity Sim e the mill l^70s farmers tune nun onl rated on oiuu prodm - 
tion, because it is three to four limes more profitable than legal crops, and 
their rights to do so have been championed by Lhe terrorist organization 
Shining Path. 

In this essay we examine these problems horn the perspective of ,ign- 
eultural -ysioms, which constitute specific technological molluods In 
vvhii h human societies obtain Lilible [Tops. However, those systems .mil 
certain forms of social organizations correspond in significant ways, as do 
agriculture systems and specific modes of production. Likewise agricul¬ 
tural systems tend to associate with different levels ot loud and region a 
demographic densities Equally important is the relationship of one ape- 
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ciik ngrii Li 11 ii i'lI I system, the pot i lion l structure,. and the effect of sp..-, i'-. 
economic policies on the peasant population Expressed differently, the 
analysis of diverse agricultural systems and rural environmental processes 
mnnot he restricted to the study of their technological characteristics 
(Schmink and Wood 1W: Blaikieand Brookfield 1467; Pelusu 1WM)>. 

If the massive process of deforestation in the Peruvian Amazon is a 
direct consequence of the agricultural practices of peasant Andean immi¬ 
grants, especial! v in the upper forest region (sfitm ih'.'jj), it is neo .'ssafv to 
examine the social and economic causes of deforestation^ In an effort to 
understand the deforestation process in the Peruvian Amazon this essay 
analyzes the expansion of the agricultural frontier in the upper HuaNagn, 
located in the central upper foresi (sec figure 7.1) and representing the 
largest area of coca (Eryfftrojtyio-jT cot) cultivation in the world. 

Deforestation in the Peruvian Amazon 

The greatest renewable resource in Peru is the abundant forest, . of 
whit ti in liKtibed in the Am.i/iut wa lershuMl, covering some 93% of that area 
(Bueno 19®4). There are 72.6 million hectares of natural rain forest, 170,000 
hectares of cultivated forest (forest managed for the purpose of selecting 
certain species), and 11>.3 million hectares nt land suitable for forest.ition; 
".ugeLl if r these comprise 64% of I ■'em f towevcT, because of a series of his¬ 
torical, economic, and cultural factors, forest resources account tor less 
than 1". of the gross national product (Bueno 1464) 

In 1.!11■ liite 197l!k 4 ^T2isof iivv estimators issued Lfxtlvrnijly [ussimistii iind 
alarming projections regarding the raies of deforestation of the Peruvian 
Amazon. Theanah ^ of Jorge VtaJleux fl975) and Marc Dourojeanni (1963) 
stressed the immense size of the territory being deforested and how it 
iPhiiltixJ from II it- migrator v ^agriculture pracliu&t by I hr-Andean peasants in 
the high and low regions of the Peruvian Amazon watershed■ The investi- 
gjators emphasized that in fifty years the peasants had cleared approximately 
i> million facia re-. Ill ^ estiiTmlod that the area will have lost 2(1 m I lion 
tifL tares between i960 and 1999. The growth of indiscriminate deforestation 
caused bv the highland jgrj&( nlturistshas an exponential inereriu-ni such thal 
each year the number of ■ loaned be tares Hm - 

I It-twr^'ii 192b »ii id 1474 a total ul 4.7 million hectares wore cleared, an 
average annual deforestation of approximately 90.000 hectares. Most ot the 
deforestation occurred in the upper forest. However, the figure of 9UXMI0 
hectares per year is slightly misleading, because the prim ipa] rmgi tilorw 
movements to the high forest did inert start until ihe 1940s, when major 
roads to the tropical uplands were constructed (Aramhuni 1462). Road 
constn.ictinn likely is why the annual rate of defon -4at on w r- U ■-. than 
9l}j(IUU hectares from 1925 to 19411 a 1 id niiare than 90,000 hectares after 1941), 
Until 1440 tin 1 expansion of the economic frontier in the tropical forest 
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during the cycles of rubber, quinine, and timber extraction did not provoke 
the expansion *4 the demographic frontier. The "rubber boom" (1880—191 4) 
did result in an increase of the population of Iquifos from ten thousand !n 
fifteen thousand, but the city returned toils normal population level once 
the boom was over (Werlich 1968), Only recently—since 194(1 has mas¬ 
sive settlement occurred in various basins of the upper forest; it tia$ Ed 
lowed rwd construction., which penetrates tlu nn-.i arid connects it w tb 
Liu* coastal Andean regions. Nevertheless the expansion of large landhold¬ 
ings in certain areas ot the upper forest occurred well before 1940. The 
haciendas of Cuzco date from the early colonial period (si* tee-nth century 3, 
and the i ni ne pkiiil.jltons ul CEianehamjyo were established al the begin¬ 
ning of the twentieth, century. Tire tea and coffee plantations of upper 
Huallaga date from the late 14413s 

According to the eonfldtriicul correspondents' <>f lhe hacii-ndas^ <if pldil 
taUons r that operated during the 1940s in valleys such as La Convention in 
Cuzci ’■ (1 "i ora van ti I %*> i a rid the ncgi< »n of Sa tip( v-Cha nch a mavo, the hacien - 
das did not cultivate more than K |; ; ( of their territory during the first three 
decades of tins century. Large plantations, which represented the dominant 
form of tenancy during this period, do not appear to har e caused massive 
deforestation because labor was extremely scarce (Bedova 1981)-. 

According to data published in the mid-1980s, the rate of deforestation 
between 1981 and 1985 was 270,000 hectares per year (World Resources 
Institute 1986:74). Thi-- unfortunate!) .supports the projections established 
m flu 1970s Furthermore, wi th ctrca expansion throughout the high 
Peruvian lorest this figure could easily surpass .4(1(1,000 hectares annually. 
3 low ever, DourOjeanni (1984} projects that by the year MOO only 20% of the 
deforested hectares In the Peruvian Amazon will actually be used tor agri- 
cultu re or grazing, the rest King fallow or abandoned- Me hoses tin-calcu¬ 
lation on current land use in some regions of the forest, ivhere only 1 cleared 
hot tare in 4 is actually u.si'd for agriculture or grazing. It is important that 
the total number of unproductive hectares not beconsudered as territory at 
rest or regrowth. Approximately 2 in 5 hot tares i I eared do not to eri juss^css 
the potential for forest cultivation. Some of these areas include local forests 
on grades sharper than 41) degrees that are useful only for forest cm er in the 
face of strung rains and the prevention of erosion t.Agreda 1984). 

One principal reason dial protected forests and land with forest:: \ poten¬ 
tial is occupied i- tii.it Wildx into the high forest were built through land that 
-■ Inadequate for agriculture 1 {Lfourojeanni 1984) During hi* first adminis¬ 
tration Peruvian president Fernando Belaunde (1963-1968) addressed, agrar¬ 
ian underdevelopment by promoting frontier settlement as an alternative to 
agrarian reform and land redistribution Bclaundc was thus pressured into 
tropical colonization projects. In his first administration ho constantly con¬ 
fronted a conservative alliance ol both traditional landowners and the polit¬ 
ical party a L 1 k a (CoHer 1979). This alliance in tbe Peruvian Congress blocked 
all reformat measures proposed for Lhv rural highlands. In this political.. un- 
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text the Belaiinde administratiun concentrated all its efforts on promoting 
human settlement in the upper regions of the Per u\ ian Amazon basin. 

Thy government promoted high tnrrstrv development by building a net¬ 
work of roads on the eastern slopes that would run parallel to the- Peruvian 
high Linds, cornu cling rsu h tropical vallev with the national highway svHtein 
(Stocks 1988:2) In the past the government had sought the shortest and most 
eoononiical route* to connect spec dir regions in the highlands w ith particu¬ 
lar destinations in tbe upper forest. In contrast, Beladnde sought a road sys¬ 
tem: that would open up the maximum amount of land to settlement 
(BeLlunde 1%5; Werlich 1968:461), He pTiipnscd the construction of the 
Marginal Highway of the Forest, which would use existing and newly cun 
strutted roads fo link the highlands and the ovist (VLVr'ich 1968:462}. To pro¬ 
mote economic and agricultural expansion along with road construction the 
government initialed a massive program ol colonization in the ^ ailev of the 
upper Huallaga (Bedoya 1981). Loans from the Inteiameiican Development 
Bank financed much of this tropical colonization. 

During his second administration Relaunde pre.imoh.x3 the expansion of 
the Psroyeclos tspeciales de Desarmlfo (Special Development Projects), 
which had been started by thy preceding militarr govern men ts. These pro¬ 
jects were designed to furnish the techno-agropastural, social, and infra¬ 
structural service* that the local colon i*ib> in important regions of the high 
forest required. However, the projects focused on Lhe expansion of the 
agrarian frontier, which relied on building roads to lhe tropical regions. 
Road construction was not accompanied by adequa te consideration of mar¬ 
keting, |.i ria -hi rm! u iv, and technical assistance, as dearly seen in dac analy¬ 
sis of the budgeted costs of tbe projects. In some cases, as for example in 
Huallaga Central Bajo Mayo and Pichis-Palcazu, building access roads ate 
up more than 50%of the budget. For the remaining cases the cost was uiohI 
uif kirtanl in proportional terms. Only 7% of lhe total amount was budgeted 
for forest development and management of the environment (Salazar 1984). 

Francisco Verdi era (1984:186) rightly indicates that, in a context of rela¬ 
tive abundance along 11 11 1 highway iilfrastrui In re, the individual adjudic.i 
lion of lands w ithout proper marketing and technical assistance leads to 
extensive land use. He also stales that, according la the plans of the 
Proyectos bspeciales, of lhe total lands to In' m corpora led in tin* high 
forest wen-classified as ' new lands" and the rest as "improved lands " In 
addition, the activities related tu intensifying the use ot the land, such as 
building irrigation works, were concentrated in two projects, upper Mnyo 
and ) a on S,m Ign:n lo-Bagua I Salazar 1984). In the regions ul central 
Hualldgj-lowot Mayo and the upper Ihialfaga the projects did not even 
consider the areas of forest development and environmental control in 
their budgets and programming. It is logical tu argue that a policy of this 
kind leads to deforestation ami an unproductive use of the land. 

The unproductive land use reflects the low intensity of the agricultural 
systems of the tropical forest. I His is expressed in 'he low mean prod in; 
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tivity of the prim ipnl i reps of the region. Hot example, according to the 
data gathered in 1984 and published in the Encuesta \W:imal rfc? fIo$ar& 
R unites (National Survey ol Rural Households, institute National de 
Estadistica |l imE | 1987), both hard yellow vom and rice harvested in the 
Amazon watershed of Peru represented about 67'.-. and 48%, respectively, 
of the national hectarage, Thus analysing the yields per hectare shows that 
hard yellow com and rice fell 20% and. 32%, respectively, below the 
national average (tMi 1987; also Vi’rtlerd 19M). Most of the fiWLSl arutl 
planted with corn and two-thirds of the nee area are cultivated using the 
traditional system of slash and bum, with prolonged periods of fallow and 
an extremely low use of modem technology (im 1987; six.' also Verdem 
1984). Finally, all this recently accumulated data indicate how important 
Amazonian agriculture has become to Peru during the last two decades. 
However, this has occurred at great ecological and economic cost. 

Much oh the responsibility tor tlu 1 inadequate land management tills on 
the Ministry of Agriculture, which grants certificates of possession and land 
titles in protected forests. After cutting lumber, private forest enterprises 
usually refuse to reforest, arguing that the VTinhitrv of Agriculture grants 
the farmers lilies of ownership or certificates of possession in those areas 
(DmiTojeanni 1983). Additionally. the ministry issues the titles or certificates 
of possession for lands unsuitable for cultivation; the possibility that these 
producers will develop a stable ami intensive agriculture is quite remote. 
Most often the peasants cultivate for a short period and then migrate to 
Other areas, resulting in the continued practice of shifting agriculture. 

The contradictory results obtained by various land studies in different 
regions of the high forest have contributed to the ii rational management of 
natural resources. The general tendency of the studies carried out during 
the 1960s and 1970s was to overestimate the quantity of land with agricul¬ 
tural potential and UildeiVKtLinate the amount of bind tor forestry and i ,m- 
servation purposes (Dourojeanni 1984; Bedova 1987), Studies of agrarian 
Peru have always emphasized the mountains and the coast. The Amazon 
basin has been perceived, implicitly nr explicitly, as an immense free terri- 
lory lobe conquered, with great agricultural potential. 

Although more precise data on the differential effects of the large land¬ 
holder and the migratory agriculturalist in Peru are necessary', the agricul¬ 
ture’! developed by the small producers is an important element in the 
expansion of the agricultural frontier and the deforestation of the Peruvian 
Amazon 1 bet ay's economic crisis, which has provoked a surprising resur¬ 
gence m the peasant economy throughout the country, clearly reaffirms this 
trend. In addition, according to the national survey U\f 1987), 39% of the 
national agricultural area is located in the Amazon basin. The total number 
of agricultural hectares contracted by associated enterprises- agrarian pro¬ 
duction cooperatives treated tlu ring the second agrarian reform of the 
1970s—shows that the forest encompasses 31.8% of the national area in eul 
Ovation. 4 he relatively small difference between both percentages reflects 
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the t.n ft that the expansion of the agricultural frontier in the Peruvian forest 
has been produced through the small and medium sized agropa^toral fam¬ 
ily units; 64% of these units are farms of *> to hectares (Bedova 1991 j, 

Although Lhe interest in cattle raising in the Peruvian Amazon never 
reached the level or speculative characteristics Of Bread's, m some areas 
large-and medium-size cattle ranches have been established that have also 
converted agrii uLtur.il lan.ls to pasture (Bid eg. i ray and Rhoades 1968'. 
According to William Loiter (1989), writing about small- and medium- 
sized producers in the Andean part ef the Amazon watershed, the areas 
Cultivated as pastures fulfill important functions for the colonists. First, 
they constitute physical proof of land occupation in a context in which 
property titles are often missing and conflicts over land are part of daily 
life. Second, the colonist-, gain income by renting their pastures to neigh 
bore who keep laLLle. The colonists an- interested in cattle raising because 
it represents a capital investment that maintains its value in a highly infla¬ 
tionary context (Laker 19^9). 

The enactment of agrarian reform in colonization zones meant a reorien¬ 
tation from agriculture to meat-cattle production (Ministry of Agriculture 
1974:18).’ In ]97i teUf Cooperatives of agrarian production and five Service 
cooperatives in the upper Huallaga region began louse lines of credits lem¬ 
ming from Int^ramvrii'ipn Development Rank fgnds primarily dedicated te 
the purchase of sixty-five hundred head of cattle from Panama and Central 
Ameritm. Bv 1973 the Juans drawn fur cattle ruse to 3s 1 "., of tltL- total debt 
incurred by functioning cooperative enterprises. The turn toward cattle was 
partially based on .soil studies carried out between 1964 and 1970 by the 
Ministry uf Agriculture and the National Office of Natural Koimnv-.. Uns- 
study concluded that 38 % of the land in the colonization zone was appro¬ 
priate tor raising cattle (Ministry of Agriculture 1974:3-)). According to this 
source, 51%. of ihe soil was considered to have agricultural potential, 
whereas 13% v, us suitable tor Jore-ls, and rm kind Was eon si dr red to require 
protective forest cover, Recent information on the effect of introducing cat¬ 
tle raising into a tropical moist forest region suggests that the study mav 
have been wrong in promoting this form of l.md use tor 38' noi the land. 
Still, the expansion of cattle rais eg was carried .mi desp U: -oil sludres that 
showed agricultural activity to be the most suitable use for hi ■■ of the land- 
Regional development of cattle raising responded to the increase in urban 
demand for meat and to the industry s relatively low labor requirements. 

In Liif upper I tuallaga Valley government cooperatives acquired a con¬ 
siderable number ot c attic, and the re la to i importance of col toe declined. 
Likewise, new crops such as rice and corn were i nlti\ .mxl in response to 
now policies of the military government. I he coupi-ivilive> introduced 
heavy machinery Lo clear virgin forests or secondary forest, Tine region's 
labor scarcity prompted the decision to usl- heavy machinery for clearing 
and made il impossible to quickly switch any of the lands to cultivation. 
I sing muellinerv on tropical soils was L atastioplijc, and within a Jew years 
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the government cooperatives could no longer pay off tiic-ir loans or the 
heavy machinery. Moreover (he heavy machinery comprised the soil, 
producing extremely low yields of both corn and rice and diminishing the 
nutritive quality of pasture and grazing lands (Ministry id Agriculture 
147h:' J - It)). Low agricultural productivity meant low revenues, En short, 
labor scarcity influenced the type of technology used, and the technology 
was highly destructive. Ecological imbalance resulting from the tech mil 
oyv liHU'd the guvrmment ,, imperatives to tail. 

Coca Production and Deforestation 

Coca Plantations, Labor Scarcity, and Deforestation 

Coca has been cultivated in the Andes for thousands of years. During the 
period of Inca expansion in the fifteenth century the Chupaychu ethnic 
group, centered in the highlands, ex tend ml it-- territorial control toward 
tropical and subtropical regions to gain access to such resources as wood, 
feathery, and cik-j (Santos 19-ftn). During the colonial period the 
Chupaychu retained access to these regions, although some resources, 
including nH.i, were absorbed by Spanish operations based in the tropical 
region of Chinchao, north of upper fluiiilaga (Santos 1985), Unfortunately, 
little is known about the technology used in the cultivation of coca in pre- 
Colombian Lind colonial Peru. Studies by VV. Guerra (1961 } s I l\n's. ; 1937), 
and C. hues (1937) do indicate; that traditional coca cultivation used irrign- 
tiL>n and flat terrains Or well-constructed terraces 

Directly or indirectly, the cultivation of coca has been one of the most 
important factors provoking liiaHNiVe peasant migrations to the upper 
Huai I ay a region. The contemporary'expansion of coca production in upper 
Huailaga is an expression of deep-rooted cultural traditions as well as an 
economic necessity. Several factors make coca an important product for 
highland peasants. Roderick Durchard, in a 1974 study of coca and the 
exchange of food in that region, dfWrihcd thv man i Social functions ritu¬ 
als, and economic needs that coca satisfies, Hist. coca is required in many 
rituals that fnrrti a sy stem of reciprocal exchange between Imraaiis and (tie 
supernatural. Members of the peasant community, or cciw»rreros. believe 
that it a peasant loses an animal to robbery or dea th, chewing coca leaves is 
the only way the supernatural hills will offer .him a new animal (Burchnrd 
1974:242). Second, wageworkerscontracted im work on tlie i.miih pints are 
paid in coca (Rewind 1987:3031, as is any peasant who assists in community 
agricultural activity. When a family receives the assistance of another— 
ityni —for nne or two tfays ol iviirk on the plot, the family is obliged to give 
that person coca, In reality, all the adulLsch-evv— thaqchatt —coca during.ay ni 
i b orchard 1974:242). Coca is also an essential component or soon I con- 
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sumption for marking changes in community political authorities, festivals, 
and many other occasions Third, one of coca's most important functions is 
to establish a basic means of exchange for all other agricultural products 
Because some comm uni ties do not possess land that can produce every¬ 
thing they need, they obtain these goods through interregional exchange, 
f or example, in the community studied hv Hurchard i 1974:246-247) not .ill 
peasants had land at altitudes higher than 3,501) meters. Therefore they had 
a permanent shortage of potatoes and other mot crops. To obtain these 
products the CciTTuinems engaged in on exchange system in which coca was 
the main currency. In lingo Maria, the community Uurchard studied, the 
rate of exchange was -5 pounds of coca for i full sack of potatoes-The cor¬ 
responding exchange rate in Puquio Pam pan was 3 pounds of coca for 1 
sack of potatoes. According to Burehard (1974:248), a himple calculation 
shows that it was possible to convert one sack of potatoes into eight of the 
same product, entirely through this mechanism of reciprocal exchange 
among peasants located in different ecological zones In other words, the 
peasants used coca Lo maximize their limited production capacity, in this 
sense coca functioned as "special purpose money " (Bohannan 1959}. 1 

Coca became a substitute for currency On one hand, st served to 
increase the scant} revenues prtn idl’d bv daily wages trom ttu 1 p km tat inns 
and mines On the other hand, it partially protected the peasants from 
inflation. This combination of factors explains the immense interest the 
comuneros had in cultivating coca in the tropical regions, This also 
explains Ihi peasants' general lack ul interest in working fur the regional 
coffee and tea plantations. 

Coca generated prosperity for many large, medium, and small planta¬ 
tions in upper Huailaga l'liese plantations were the rim-t important 1 ■.k; ii 
point of migrations from the highlands In I ingo Marta WZ".. of the peas¬ 
ants—men and women—had worked on tint: coca plantations. Bute hard 
(1974) found. A third of the comuneros had coca plots m that tropical /entj. 
In 19h2 visa and niffw were the plants yielding the highest economic 
profit in the area ofTingo Maria (Servjciode Investigation 1%2; 17). [n tins 
region 75".;, of the coca estates were cultivating less than 1 hectare, and 24";: 
were working 1 to 10hectares, whereas 1% were plantations ut more than 
Ui I in tares (Bun hard 1974:219), The larges! estates had an average of 20 
cultivated hectares. The biggest three wen- S-hapajilla, Tom enir, and Santa 
Rita with67, 2b, and 24 hectares, respectively (Centro Nncional |< i n= ska] 
1973:248) In alt thnxre ases hum product ion was ba.m-d on a diversified and 
complex system of social relations of production. The owners possessed 
and managed one section of the estate, whereas other plots were managed 
by the permanent and temporary peasants and their families, 

During the Hntis and 3 96ifs the expansion of the ecu. a crop causes! a small 
but prosperous labor market to develop in upper I lunllaga. Unlike the ^gn¬ 
at ion on the coffee and tea plantations, tree laborers, or hudi/mw {a 
Quechua word), made up a relatively large percentage of the lalnir tim r on 
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coca estates {c t n c i k a 1973:244—245)- The worker* W@fitob4i.fl4d to attend h? 
the daily tasks ni i hi- plantation, directly supervised by die owner. For this 
they received wages-, which occasionally were lower than the tea and coffee 
estates paid, a ration of coca, and some food (cenoka 1973:245-246} The 
permanent and temporary workers in turn managed plots nl staple crops 
within and outside the estate. 

Those peasants who managed coca plantations? within the private estates 
did so under the system of ntrpray" 1 The doily ration of coca, or the possi¬ 
bility of planting iL as mojoreros, was a powerful labor magnet. Wages were 
lower than what the coffee and tea estates paid, but coca could be substi¬ 
tuted for money in the exchange mechanism As a whole these estates not 
onlv uttered the possibility of planting st.i] li crops but also of obtaining 
coca through diverse means, in addition to money they received for wages. 

The development of a labor market for coca crops harmed the coffee and 
tea plantations, which could not offer rations or cixa plots .dong with the 
wages. For all those reasons highland peasants preferred to migrate freely 
to the coca plantations, which aggravated the regional labor scarcity. To 
compete effectively with coca, coffee and tea plantations would have had 
to raise wages too level at which workers l nuld recoup the equivalent ill 
coca rations or personal crop cultivation. Indeed plantations could not 
solve the problem; they simply could not compete with the coca crop. 

The coca plantations, and their subsequent development .it a labor mar¬ 
ket, is one explanation for the extensive cultivation among the coffee and 
tea plantations. Because ot the labor shortage the coffee and tea plantations 
could not implement an intensive agriculture system Coffee and tea 
planters or I heir administrators m-ver I m, I >nl Iniint labor fur weeding anil 
fertilizing their plantations (Bedoya 1993). They could not use modern 
techniques to avoid diminishing returns. The coffee or tea enterprises thus 
constantly required the clearing of new plots in order to maintain a certain 
level of agricultural produclh ity. In other words, large scale planters also 
prat heed shifting agriculture. 


Cota Farmers arid Deforestation 


The first period of the military government (1968-1975) saw the continu¬ 
ation of the planned settlement projects, although lln-v were adapted So 
the agrarian reform policy (Bedova 1981). The agrarian reform estab¬ 
lished agricultural production cooperatives but did not properly address 
die problems nl production and productivjtv experienced by family 
farms located within and outside Lhe boundaries of the newly formed 
cooperatives (Bedova 1981). As a result at the end or the 1970s the upper 
Muallaga region continued to be characterized by low productivity of 
legal food crops and minimal use oJ modern te< hniques such as fertilis¬ 
ers The average yields per hectare of rice, corn, manioc, and beans were 
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much lower than those of upper Mayo, Lower Mayo, and central 
Jludlldga. The overall differences in productivity placed the upper 
Huallaga farmers at a disadvantage in comparison with agriculturalists 
from other [topical valleys 

Hie economic stabilization rules imposed by the World flank and the 
international Monetary J und since 1976, which removed subsidies and let 
the market reflect real scarcities, have reduced demand tor foodstuffs. 
Moreover the terms of trade between agricultural prices and production 
costs have shown an increasingly unfavorable trend for the producer, 
especially since 1973 (Alvarez 1983). In the economic crisis of 1981 and 
1983 the terms of trade deterioraled even further, hi upper Huallaga nvoi 
all production costs increased 2.7 times more than agricultural prices did 
(Arambu.ru, Alvarado, and Bedova 1985). hr this context coca production 
burgeoned Furthermore, during the first half of the 198Bs the interna¬ 
tional demand for coca rose by nearly 5tt%, increasing the levels of coca 
production dramatically. This was especially apparent in the upper 
t Luallaga region where the amount of land devoted to coca production 
was conservative.']) estimated at 24,(Hill hectares in HS4 and 7l),iH)0 
Ins lares in 1986, In other zones increases in the rale of production have 
not been as great but continue to climb steadi.v (ecqnsult 1986). In 1986 
coca production could have contributed to the deforestation of 150,000 
hectares. Because ot the deep umitnmu ■. risis that has gi ipped Peru since 
late 1987—with negative indexes in nearly every indicator of economic 
growth—coca production has expanded considerably. In the region of San 
Martin, where the largest number of coca plantations and the Upper 
Hu.dl.ig.i Special PrnjiM. l (peau) are located, the figure may approach 
300,000 hectares. This is five times the amount of land planted in cum, 
which in 1988 constituted tine most important legal crop in this region 
(Inker 19*9) 

Thr 'lingo Marfa region of lhe upper Huallaga Valley is officially con¬ 
sidered a national park. Similarly, other national parks, like that in A hi sou 
located in the Department of San Martin, and national forests, like that of 
Von Humboldt located in Kenya i arul Hujjiuco, or Biabo In San Marlin 
,)nd Ucayali, have also been invaded by coca-producing peasant-. As the 
economic crisis in Peru continues to worsen, and the prices for legal agri 
cultural products remain low, die expansion of an. i prudm lion will con¬ 
tinue ;d its current rate. II seniis ikdy that the annual rate of destruction 
'.•■.ill reach higher levels, and the gravity of the ecological problem will 
acquire Inrger dimensirms. 

Coca farmers both inside and outside the boundaries ol the project urea 
l i.:\ e chosen I-.n.-ul imv h tar ‘rorv the main highways to avoid police repres¬ 
sion. As in other upper forest regions ewa b cultivated not only on. land 
appropri.ik for agriculture hut also in areas suitable for forestry tin- lull 
sides are the safest alternative, but although it is a permanent crop, coca 
has the harmful oiiei is of cm annual crop when it is cultivated on defer- 
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ested sleep slopes, especially because it is. typically cultivated in vertical 
furrows rather than in terraces thaL mitigate the damaging effects of rain 
(Dourojeanni l"W: Bodnya 1987}. 

In the lywtJs fallow agriculture covered most of the area delimited by 
the feah. This extensive land use is also one significant effector coca pro¬ 
duction on legal agriculture in upper Hun I Inga, Farmers have directed 
l.irul. capital, and labor to coca production sinie the late 1970s, because 
they found it more profitable than other crops. In the interior of the peah 
area such crops as yellow maize and rice, cultivated using a fallow sys¬ 
tem, have been slighted by m, n -.v-.ing production cunts brought about by 
the expansion of coca production. As table 7,1 shows, the small plot of 
coca is surrounded by Large- areas nt extensively cultivated annual food 
crops and permanent cash crops. An important issue is the destination of 
noiKuca production, particularlv annual crops. Annual crops are con¬ 
sumed by farming families in addition to being sold, although prices, are 
normally low. Food is also provided to hired workers as part of most 
labor arrangements. 

Competition by coca production led to a chronic labor shortage for legal 
agricultural crops. The expansion ot coca has also deterred the develop¬ 
ment of technology specifically related to the production of legal crops, In 
upper Huallaga must el lilt’ fertilizers .arid ptsitifides are used im VtK'ri plan¬ 
tations (Aiamburu, Alvarado, and Bedoya 19b5) Almost all yellow corn 
and rice is cultivated by using siash-and-bum agriculture, incorporating 
little modem technology. The 1980s saw no significant expansion in total 
hectares under cultivation or in the productivity of the most important 
legal crops within peah boundaries. The main goal of the farmers ivas to 
intensify coca production on hillsides and underuse the plots with better 
soil* hwiiutir <d the Low ^ alue l■ I cnosi legal Cusps. This strategy of exten¬ 
sive land management-—although the coca plots are actually intensively 
cultivated results in continued deforestation. 

Deforestation caused by coca production in upper Hu alia ga does not 
seem to be as serious when analyzed plot by plot, until we consider the 
large mimhcT of agriculturalist*, both inside and outside the borders of the 
rEAH, who have cleared steep slopes to cultivate coca. Using the informa 
lion gathered in |y$; from the National Foundation for Development 
■Von), vee found that among o4b farmers from upper 1 luallaga. 136 were 
coco producers. (Uir study analyzed agricultural systems ami the rate of 
deforestation among the coca farmers, • he annual deforestation rate is 
dearly determined bv extend*, i- soil use and not by the number of coca 
hectares The extensive Agricultural system means that the bigger the plot, 
the higher the annual deforestation rate and the higher the annual irn tkuho 
in fallow areas in relation r o a relatively smaller increase in the cultivated 
area (see columns &, 9, and 10 in table 7.11. 
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Tine- information that we pulled from the National Development 
Foundation figures reveals an average of 1,05 hectares of coca per family 
plot. Ah in the tlhupare region ol Bolivia, the enfaniKts in up[M-r Huallaga 
are not seeking to maximize coca production (Painter and Bedova 1991.1, 
I able 7.1 shows that the sire ot the family plot and the numbci of coca 
hectnres have no relationship. The average number of cocn hectares ranges 
from 0.91 to 1.14. As in CI la pa re Lin: 1 r i - ks. a ssoc .a fed w i th a crop that i s sub¬ 
ject to price instability and police repression are the main reasons that coca 
producers are cultivating smaller coca plots, 

Tile annual rale Of deforestation from ns ,i production in U“-.h than that 
from holdings cultivated only with legal crops (compare table 7.1, column 
ID with table 7.2, column 10). If we compare the information related to 
deforestation rates of both groups, we find that far each range of plot size 
lhe coca producers have a lower rate of deforestation than the legal pro¬ 
ducers. The none oca producers also have a higher annual increase in fal¬ 
low area (compare table 7.1, column 9 with table 7.2, column 9). 
Furthermore, for 51% of the land area of then-oca producers, the cultivated 
area is larger than the fallow area. On die land of the noncoca farmers 66% 
of those farmers have fallow areas larger than their cultivated areas. In 
other words, the legal producers use more area of land in their type of cul¬ 
tivation Qian do the coca farmers. This :s provoked by the extremely high 
profitability of the illegal coca economy compared with the legal agricul¬ 
tural economy. When coca prices are high., the profitability is three or four 
times more than other crops such as cacao (Vttflbrntw rut no}, which is the 
next most lucrative legal crop. 

['his economic disparity has led to a relocation of human and economic 
regional resources toward the production of coca, As in the 1950s and 
1960s, when coca plantations attracted the majority of wage Id borers, in the 
1980s small coca producers generated the most dynamic sector of the labor 
market, thus causing a regional labor shortage J'he legal farmers suffered 
labor scarcity beenuse of the elevated wages paid to the hired workers by 
the coca producers (Pedoya and Verdera 19S7). Of all the farmer who had 
labor shortages, 747, were legal agriculturalists and 26'-', were illegal pro¬ 
ducers. Labor scarcity did notallow legitimate farmers to implement inten 
sive agriculture. Similarly, the relatively lew economic productivity of 
legal farming led to the extremely low use of modern farming techniques. 
Only 1% of the legal farmers used fertilizers, whereas 18%. nt the ok- a pro¬ 
ducers did. it is important to note tli.it coca prices were at a very low level 
when the f on survey was taken. During periods of higher prices must coca 
producers use modern techniques such an fertilizers. Although coca culti¬ 
vation im reaped at the expense of Legal crops, it was the hillside forest* that 
were affected most negatively. The intensification of land use was concen¬ 
trated in the hillsides outside the boundaries of the Special Project,, where 
the greatest number of nionocrop coca farmers esi'-t. Thi- size of the coca 


Table 7.2. 
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plantations in Lliis zone varies from 2 to 3 hectares, These plantations are 
intensively managed and u&l- many modern farming techniques. Inside the 
boundaries of the Special Project the strategy of extensive land manage¬ 
ment results in con limit'd deforestation, On tiro hillsides negative ecologi¬ 
cal! consequences result from the large amounts of chemical compounds 
used to produce cocaine paste (Dourajeanni 1489) as well as from the 
process of deforestation, Expanding coca production in the upper 
Huailaga region has produced a curious pattern in which the lands under 
extensive Cultivation arc located closer to main highways. Plots that are 
monocropped in coca and under intensive cultivation are located in 
regions more rvinote from the Marginal Highway and other rauLes of com¬ 
munication. Tliis trend as the opposite of that predicted by modern theories 
of agricultural intensification. 


Coca Eradication and Shining Path 

Another important factor in the destruction of the rain forest is the pro¬ 
gram of eradication aimed at reducing the amount of coca production. The 
eradication campaign being carried out in the upper Huai Saga region offers 
a clear example of the problem, Eradication has been initiated in the south¬ 
ern part of the valley along the eastern margin in the vicinity of Tingo 
Marfa. The agriculturalists moved north and opened new fields tor their 
coca plantations when they learned about the program. 

As the eradication program spread Lo northern regions., the peasants 
resumed their migratory patterns and moved to more remote areas of the 
valley or to other areas, such as the central Huailaga and the Agony tin zone 
of Eucalpaon the Ucayali River. The dynamics of the coca eradication pro¬ 
gram and of peasant migration have led lo a general dispersion of coca 
plantations throughout the entire forest, ['his also explains why most coca 
producers cultivate sevens I dispersed plots of the illegal crop. I his has also 
contributed to the massive deforestation ut areas designated a** probet ted 
forest zones, or national parks, with all the negative consequences men¬ 
tioned previously. 

The problem of deforestation exacerbated by expanding coca produc¬ 
tion and corresponding policies of eradication is not confined to the 
national economy or to the institutional decisions related to the eradication 
campaign. The dilemma of coca and deforestation has important political 
dimensions. The agrarian reform eliminated the political and social elite 
Constituted by the regional owners of the coffee and tea plantations in 
upper Huallaga and failed in its attempt to create a new political elite 
through the regional government bureaucracy and the cooperative li aders. 
This political vacuum, plus the weakness of the government's hold on 
tropical demographic frontiers such as the Peruvian Amazon basin, eased 
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the expansion ot coca cultivation and political organizations such as the 
Shining Path— ■St’iidfftr lumimtai*. 

‘Eln- politii. al terrorist organization Sendero 1 uminoso maintains a xig- 
nificanr presence in the upper Huallaga region. It is the only organization 
that openly defends the rights of the peasant coca producers, which guar¬ 
antees irs members legitimaev within the region Sendero docs not limit 
itself to organizing and mobilizing the peasant population, through terror¬ 
ist methods; it also encourage** thfm to undertake continuous migrations 
in order to avoid the eradication program and police repression, Sendero 
].umiamso has thus pressured! peasant agi icultu rails is into rckw a ting to lire 
most distant and fragile zones of the upper Huallaga, 

Another aspect of the problem is the type of war that the Peruvian gov¬ 
ernment has organized against the narcotra I tickers ;ind iirgamiz.!^! terror¬ 
ists. Despite evidence of lies between these sectors, government institu¬ 
tions have treated them as two distinct battle fronts (ecoysult 19ttij). Ehe 
government strategy has been to concentrate all its efforts for a given 
period on one sector, leaving the other relatively five to operate. When the 
government decided that Sendero was becoming too powerful in the 
region, it abandoned its struggle against the narcotraffickers and withdrew 
the U.S- Drug Enforcement Administration (DBA), Mobile Rural Patrol Unit 
of the Peruvian Civil Guard (umofar), and the eradication program and 
Shifted to the military ■wippressLori of rhe guerrilla terrorists. Control over 
narcotraffickers virtually disappeared, leading to an increase in coca pro- 
diii tinn hi 1 ti-o- area. In ecological terms I his signaled an accelerated rate of 
deforestation. 

Once the Peruvian government determined that Sendero was relatively 
under control, the military withdrew, police forces returned to fight the 
mm olia! I ichors, and the eradication program was reinstated. Sendero then 
reorganized and mobilized the peasant population fro migrate to other 
regions, [‘he deforestation resulting from the planting of new coca fields 
occurred repeatedly It has become clear that both government strategies of 
repression carry' weighty ecological implications. 

One final aspect of the problem is ideology. According to our experience 
in the region, Sendero typically seeks to control a specific portion of the 
coca producers The guerrillas try to persuade these peasants not to grow' 
cash crops and to instead produce crops far family consumption while Cut¬ 
ting back, on coca hectares. Its antimarket ideology explains Sendero s 
actions with respect to the coca producers of the Huallagn region. The 
guerrillas require the peasants Lo pay tributes, and coca becomes a neces¬ 
sary exception to their rigid and dogmatic ideological scheme. Here again 
the ecological problem a rises, Because Sendero promotes the development 
of economic self-sufficiency', which means extensive cultivation with slash- 
anti-hum ugric ulture.lhe inevitable result is deforestation, Limiting the 
amount of deforestation in the upper Huallaga requires restrictions on the 
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expansion of the coca plantations ami reduction* in ft mu production. The 
^[ivcrnmenl must control both the national economy and Sendero 
Luminoso, 

The tremendous amount of ilc ton-station in tin' Upp* L r Hu ullage region is 
not only a result of coca expansion but also of several decades of inade¬ 
quate government economic policies. 1 he extensive soil use in the 
Peruvian upper Amazon begins with the development of a government 
policy that promotes the expansion of the agricultural and demographic 
frontier through the construction of roads in fragile ecosystems, altering 
the produc ti ve cond s tions of the impoverished coIoni sts i n- puli tica I a nd 
tvommiif policy was maintained throughout the 196QS, 1970^ and 19806. 
Several colonization projects did not improve the peasant productive orga¬ 
nization,, ,ind no attempts to formulate a stable ecological policy were 
made. Emphasis on road construction lets to extensive soil use rli.it was 
highly destructive to the environment, Likewise, regional political rela¬ 
tions and labor scarcity forcsttilIcd any possibility of developing an inten¬ 
sive pattern of agriculture. Deforestation caused by coca producers is a 
consequence ot traditional methods of shifting agriculture, ]ir<n lived b\. 
impoverished farmers and never modified in several regions of upper 
Hualiaga. E he coca economy cons Limes most ot iho region's productive 
resources and deters the technological development of legal economy. As 
in the past, this has led to expansion of shifting agriculture and an 
increased rate of deforestation. 


W cifcs 

l 'Upper forest" is the translation of flu* Spanish sel -r alia, a recognized eco¬ 
logical zone of the Peruvian tropical forest that lies between the eastern Andean 
slopes and the Amazon hustsi at an altitude of -KKI to Tit)r meters. 

2. Front the time of the military coup on October 3, 196fl, the military regime 
led be Ckj]te-raJ |UJil Velasco implemented iUld Carried out the most extensive 
plan for structural reform in the republican history 7 ol tite country'. In general 
terms this was a government revolving around the redistribution of national 
revenue the nationalization of petroleum, the harking industry, and other 
import ant sectors of the economy. Ideologically speaking,, lire military govern¬ 
ment fried to distance itself from both socialism, and capitalism (Pease 1977) 
l he military- government implemented one ui the most radical programs of 
agrarian reform, which affected the large agroindustrial complexes of the 
northern coast, the traditional haciendas of the Andean highlands., and the 
modem plantations of the upper Forest. I he reform generally was an attempt 
to Substitute the former land tenure system and rural economic structure with 
a more ellicient capitalist pattern (Caballero 1461}. Rural reform meant traits 
forming private agrarian companies into agrarian production cooperatives. 

r I he only economic split n in which I verified thnl coca was not used a- a 
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means of exchange was in the acquisition of land, For this reason we do not 
refer to it .IS general purpose money. 

4. Jose Maria CabEllleno describes the social organization of the forest plan¬ 
tations, differentiating them from the highland haciendas: ‘The typical 
colonist—called meftwm—was a worker who was paid by the job. in charge 
of putting wilderness areas, into production. He was paid in money, through 
a system of advances, based on Lhe amount of land improved. I ly was autho¬ 
rized to grow crops for his own subsistence on small marginal plots" 
1991:263). Care of Lice established cult hated crops was covered, at least on 
most plantations, by the bonded workers who were partially paid with 
money and partially through lhe right to dear land and grow crops for fheir 
own consumption. 

n. To tackle the problem of coca expansion m upper Ihuillaga, the United 
States and the Peruvian go* enunoul in 1991 designed Project Paper to carry out 
peah 'the design included research, extension, highway maintenance, and 
credit development. Ku rthermoie. Project Paper excluded work in steeply slop¬ 
ing areas, where a significant number of mra producers an 1 sctflExL Because 
Pi; ail's work was limited to farmers in flat areas, the effect of the- project on 
coca producers was limited from the beginning (ecoixsult IxiWb). 
UiiforUiivitdy, forestry w as not even considered. This was a serious shortcom¬ 
ing in a region in which a considerable proportion of the land is classified for 
forestry use (Gedoya 1967')- 
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